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E f fec t  o f  2 - t h i o u r a c i l  on  t h e  i n f e c t i v i t y  o f  t o b a c c o  m o s a i c  v i rus  

A m o n g  c o m p o u n d s  wt~ich arc. k n o w n  to  inhibi ' t  the  m u l t i p l i c a t i o n  of t o b a c c o  mosa i c  
v i rus ,  2 - th iourae i l  is one  of the  m o s t  e f fec t ive  ~,'~. W h e n  the  v i rus  mul t ip l i e s  in l eaves  
supp l ied  w i th  2 - th lourac i l  the  a n a l o g u e  is i n c o r p o r a t e d  in to  the  v i rus  R N A S , (  N o  
di f ference  in i n f e c t i v i t y  of the  v i rus  f rom n o r m a l  and  t h i o : u ' a c i t - t r e a t e d  l eaves  w a s  
detected~,  0% a l t h o u g h  the  ques t ion  was  no t  s t u d i e d  in detail..|tc,~.~zerv s c o n f i r m e d  these  
resu l t s  be ing  unab l e  to find a d i f ference  b e t w e e n  n o r n ' a l  v i rus  a n d  t h a t  c o n t n i n i n g  
2- th iourac i l  in the i r  i n f e c t i v i t y  t o w a r d s  N ic.otiaJta gl~li,tosa. On the  o t h e r  h a n d ,  he 
found  t h a t  v i rus  contaiI~ing the  a n a l o g u e  h a d  -a s lower  r a t e  of mu ' , t ip l i ea t ion  in 
N. tabacc~,m. These  f indings  led h im to  specu l a t i ons  r e g a r d i n g  the  s t r u c t u r e  of the. 
t o b a c c o  ino.saic x.-irus 7>article u. X\'e h a v e  re - inves t iga I , . d  the  e f fec t s  of  2 - th iourac i l  
on  the  i n f e c t i v i t y  of  tl~e virus ,  and  conc lude  t h a t  when  t h e  l a t t e r  is g r o w n  in the  
p resence  el  the  a n a l o g u e  it is s u b s t a n t i a l l y  less in fec t ious  t h a n  n o r m a l  v i rus .  

1 .eaves  of  N .  h¢bac¢um ea r .  ll'hih, Hurley, were  i n o c u l a t e d  w i th  a 1 : 5  d i l u t i on  
of s a p  f r o m  tol~aeco l eaves  in fec ted  wi th  t o b a c c o  mosa ic  virus .  T h e  i n o c u l a t e d  p l a n t s  
we ,e  k e p t  u n d e r  c o n t i n u o u s  i l l umina t i on  f r o m  f luorescen t  l ight  for  24 h, a f t e r  wh ich  
the  leaves  were  excised ,  d i v i ded  b y  c u t t i n g  a w a y  t h e  m i d - r i b  a n d  the  t w o  sets  of  
ha l f  l eaves  f loa ted  on V i c k e r y ' s  so lu t ion  a d j u s t e d  to  p H  6.4, o,le se t  w i th  a n d  one  
w i t h o u t  2- th iourae i l .  A f t e r  a f u r t h e r  8 d a y s  t h e  l eaves  were  h a r v e s t e d ,  w a s h e d  arid 
frozen.  T:  ~: :,.-:lterial wp.s : h e n  g r o u n d ,  t h a w e d  ~tnd the  s a p  e x t r a c t e d ,  h e a t e d  a t  - - °  
for 5 rain and  c e n t r i f u g e d  for  I o  rain a t  2,5oo r c v . / m i n .  I¢.elative in fec t iv i t i e s  of the  
s ap  f rom con t ro l  a n d  t h i o u r a e i l - t r e a t e d  l eaves  was  a s s a y e d  b v  i n o c u l a t i n g  a ser ies  
of z-fold  d i lu t ions  to  ha l f  l eaves  of  N .  gluti,aosa. W e  d e t e r m i n e d  e x p e r i m e n t a l l y  t h a t  
the  m a x i m u m  poss ib le  c o n c e n t r a t i o n  nf 2 - th iourac i l  in such  i nocu l a  w a s  less t h a n  
o.oz t imes  the  m i n i m u m  a m o u n t  r equ i r ed  to  affect  local lesion p r o d u c t i o n  in . \ r  
gquli,zosa. 

T o t a l  v i rus  m a t e r i a l  in the  clar if ied s ap  was  d e t e r m i n e d  in m o s t  e x p e r i m e n t s  b y  
the  se r t ) l og ica l - ch romatogr :q )h i c  m e t h o d  a which  g ives  an  e s t i m a t e  of the  a m o u n t  
of v i rus  R N A  a s s o c i a t e d  w i th  the  v i rus  p ro t e in  an t igen .  In  s o m e  e x p e r i m e n t s  the  
a m o u n t  of v i ru s  was e s t i m a t e d  f r o m  t o t a l  N d e t e r m i n a t i o n s  on v i r u s  p r e c i p i t a t e d  
h y  a n t i s e r u m  in the  region of a n t i b o d y  excess  or  t he  e q u i v a l e n c e  zone .  Virt ts  N w a s  
c a l c u l a t e d  b y  re fe rence  to a s t a n d a r d  c u r v e  for  the  a n t i s e r u m .  In  o t h e r  e x p e r i m e n t s  
the  n u m b e r  and  h ,nglh  of  v i rus  pa r t i c l e s  in d i l u t e d  s a p  was  e s t i m a t e d  b y  c o u n t s  
f rom e lec t ron  m i e r o g r a p h s  us ing the  s p r a y  d r o p  m e t h o d  a n d  p o l y s t y r e n e  l a t e x  sphe re s  
as a re fe rence  par t ic le : ,  ~. T h e r e  w a s  no s ign i f ican t  d i f fe rence  h e t w c e n  c o n t r o l  a n d  
th iourae i l  v i rus  in t h e  size d i s t r i b u t i o n  of rods  witl~ a w i d t h  of  I5  m ~ .  

T h e  r e d u c t i o n  in v ie ld  of v i n l s  b y  th iourac i l  w a s  c o n s i d e r a b l y  g r e a t e r  when  
e s t i m a t e d  b y  i n f e c t i v i t y  tes t s  t h a n  when  the  to t a l  v i rus  m a t e r i a l  p r e s e n t  in t he  s a p  
w a s  d e t e r m i n e d  b y  an}'  of the  t h r e e  m e t l m d s  used  ( ] ' ab le  I).  T h e s e  d a t a  sugges t  t h a t  
5 (>8o % of the  virus; pa r t i c l e s  in the  th iourac i l  s a m p l e s  were  r e n d e r e d  non - in f ec t i ous .  

~Ve h a v e  also ca r r i ed  out  i n f e c t i v i t y  t e s t s  on p a r t i a l l y  pur i f ied  v i ru s  p r e p a r a t i o n s  
m a d e  b y  u l t r a - c e n t r i f u g a t i o n  a n d  b y  sa l t  p r e c i p i t a t i o n .  % ' i th  such  p r e p a r a t i o n s  t h e  
a p p a r e n t  r educ t ion  in i n f e c t i v i t y  b y  th iourac i l  was  lower.  F o r  e x a m p l e ,  in a t y p i c a l  
e x p e r i m e n t  i t  w a s  e a l c n l a t e d  f r o m  d a t a  on t e s t s  w i th  clar if ied s a p  t h a t  7 ° % of t h e  
th iourac i ;  v i ru s  was  r e n d e r e d  non- in fec t ious .  Tes t s  w i th  p a r t i a l l y  pur i f i ed  p r c p a -  

.M~L, revii~¢ic, a~.-:: R NA, ribonuclcie aciL1 ; DNA, dcr~xyribtmucloic acRI. 
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r a t i ons ,  howeve r ,  i n d i c a t e d  t h a t  on ly  37 %, had h~'~n ma(h '  i n c a p a b l e  of p r o d u c i n g  
lesions.  I t  is well  k n o w n  t h a t  p r o c e d u r e  s such  :ts c r n t r i f u g a t i o n  a n d  sa l t  or  p t [  
p r e c i p i t a t i o n  used  to  p u r i f y  t o b a c c o  mosa ic  v i rus  lead to s o m e  e n d  to end  a g g r e g a t i o n  
of  the  v i rus  rods.  T h e  red t tced  efft 'ct  of the  virus; wr  h a v e  o b s e r v e d  wi th  pur i f ied  
p r e p a r a t i o n s  cou ld  be  cau~ed b y  such  a g g r e g a t i o n  w i thou t  a s s u m i n g  a n y  d i f ference  
in d e g r e e  of a g g r e g a t i o n ,  b e t w e e n  n o r m a l  a n d  th iourac i l  virus .  I t  m a y  also acco tmt ,  
a t  leas t  in pa r t ,  for  the  fac t  t h a t  J~.:l.'_yf~ ~ couhl  find n(~ d i f fe rence  in t h e  i n f ec t i v i t y  
Ior  N .  ghtti~tosa of n o r m a l  v i rus  and  v i rus  containi t~g th iourac i l .  The  i n c o r p o r a t i o n  
of 8 - a z a g u a n i n e  i n to  t he  R N A  of  tobace¢) moxaic  vi rus  6 a n d  of 5 - b r o m o u r a c i l  in to  
the  D N A  of T~ p h a g e  9 can  lead to  the  p r o d u c t i o n  o~ ~terile virus .  F r o m  o u r  resul ts  
we conc lude  t h a t  the  i n c o r p o r a t i o n  of ; - t h i o u r a e i l  in to  the  R N A  of t o b a c c o  mo.~aic 
v i rus  h a s  a s imi l a r  effect .  

W e  wish to  t h a n k  Mr. ~,V, S. l.~EIrrxcD of the  l )omi l l ion  Phys i ca l  L a b o r a t o r y ,  
D . S . I . R .  h>r p r e p a r a t i o n  of the  e lec t ron  micrographs~,used for v i rus  par t ic le  coun ts ,  
T h i s  w o r k  w a s  s u p p o r t e d  in p a r t  b y  a g r a n t  f rom the  Rockefe l l e r  F o u n d a t i o n .  
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